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ABSTRACT 

Orodispersible film is a newly advancing novel drug delivery dosage form, which is useful for the patients who are bedridden. It has 
the most advantages over the other dosage forms such as tablets, capsules etc. The objective of this study was to design and optimize 
ODFs for improved drug delivery. The orodispersible films were formulated using Hyoscine Butylbromide, HPMC E5, HPMC E15, β-
Cyclodextrin, Sodium saccharin, PVP-400. The evaluation of ODFs encompasses various aspects, such as weight variation which was 
observed to be in the range of 0.030 ± 0.007mg to 0.064 ± 0.0181 mg, thickness which was in the range of 0.0116 ± 0.0028 to 0.02 ± 
0.01 mm for the 4 formulation, Folding endurance had a range of 95 ± 1.0 to 110 ± 2.0 folds, the surface pH range was found out to 
be 6.03 ± 0.69 to 6.48 ± 0.50. The drug content displays a variation between 66.58 ± 0.87% to 76.56 ± 3.53%. Orodispersible films 
were disintegrated at a time ranging from 25 ±1 seconds to 32 ± 2 seconds. The in vitro dissolution of four formulations study revealed 
a variance ranging from 41.63 ± 0.776 to 88.7 ± 1.41% at 180 seconds. Upon analysing the four formulations that were prepared, it 
was determined that F2 exhibited a more rapid dissolution time, lower weight variation, faster disintegration time, and possessed an 
appropriate thickness.  
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INTRODUCTION 

hronic abdominal pain is a common gastrointestinal 
(GI) symptom that characterizes many functional GI 
disorders/disorders of gut-brain interaction, 

including irritable bowel syndrome, functional dyspnoea, 
and centrally mediated abdominal pain syndrome. The 
symptoms of abdominal pain in these highly prevalent 
disorders are often treated with antispasmodic agents. 
Antispasmodic treatment includes a broad range of 
therapeutic classes with different mechanisms of action, 
including anticholinergic/antimuscarinic agents, calcium 
channel inhibitors and direct smooth muscle relaxants.1 

Hyoscine N-Butylbromide (HNB) is a quaternary 
ammonium compound with an anticholinergic effect and is 
commonly used as an antispasmodic drug. HNB decreases 
motility in the gastrointestinal and genitourinary systems 
by blocking acetylcholine at the parasympathetic nerve 
endings of smooth muscle and secretory glands. HNB 
preparations (Buscopan®) have been used in the 
symptomatic treatment of spasmodic pain of these systems 
without a prescription in many countries.2 

Despite tremendous innovations in drug delivery, the oral 
route remains the preferred route for the administration of 
therapeutic agents because of accurate dosage, low-cost 
therapy, self-medication, non-invasive methods and ease 
of administration leading to a high level of patient 
compliance. However, traditional tablets and capsules 
administered with a glass of water may be inconvenient or 
impractical for some geriatric patients because of changes 
in various physiological and neurological conditions 
associated with aging including difficulty in 
swallowing/dysphagia, hand tremors, deterioration in their 

eyesight, hearing, memory, risk of choking in addition to 
change in taste and smell.3 

Fast-dissolving dosage forms have gained popularity and 
acceptance recently as new drug delivery systems due to 
their unique properties as they quickly disintegrate and 
dissolve in the mouth and can be administered without 
water, making them particularly suitable for patients. Fast-
dissolving dosage forms include tablets, films, and 
microspheres. Tablets are the most commonly used among 
them.4 

Fast dissolving tablets (FDTs) are also known as fast 
disintegrating/melting tablets, whereas orodispersible 
films are stamp-sized polymeric thin sheets that rapidly 
disintegrate in the mouth upon contact with saliva, without 
the need for additional fluid. Orodispersible films have 
advantages over tablets, that is their disintegrating time is 
faster than tablets5. Orodispersible films can be formulated 
easily and can be stored in aluminium foil. Orodispersible 
films have a larger surface area to dissolve when compared 
to Orodispersible tablets.6,7 

Orodispersible films (ODFs) are ultra-thin, stamp-sized, 
elegant, portable, and patient-centric pharmaceutical 
dosage forms that do not need water to be ingested. They 
are particularly useful for paediatric and geriatric patient 
populations with special needs such as dysphagia, 
Parkinson's disease, and oral cancer and require careful 
consideration of both patient and dosage form factors 
including swallowability, palatability, and administration.8 

The purpose of this study was to formulate orodispersible 
films of Hyoscine Butylbromide to provide immediate onset 
of action by releasing the drug at a faster rate, for achieving 
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improved oral bioavailability in shorter period of time and 
enhance patient compliance. 

MATERIALS AND METHODS  

Materials  

Hyoscine Butylbromide was supplied from Yarrow Chem 
Products, Mumbai. All other excipients and solvents used 
were of the analytical pharmaceutical grade. 

Methods  

Formulation of orodispersible films 

Solvent Casting Method:9, 10 

The required quantity of film-forming polymer was 
dissolved in 20 ml distilled water which was taken in a 
beaker. Polymer was dissolved uniformly with the help of 
a magnetic stirrer which was maintained at 400 to 600 
rpm. Once the polymer was dissolved, the other excipient 
was added to a polymer solution in an increasing order of 
weight. After the solution was prepared, the solution was 
checked for air bubbles. The pre-measured petri dish was 
kept in a hot air oven and then solution was poured into 
it. Petri dishes should not be in an elevated position on 
one side, to avoid non-uniform drug distribution. Hot air 
oven was maintained at a temperature of 60 ºC for a 
period of 6-7hrs. Once the prepared film was dried, then 
film was cut into 2cm×2cm and evaluation studies were 
carried out. 

Calculation of the amount of drug for one cast film: 

● Internal diameter of Petri dish = 9cm 

● Radius of Petri dish = 4.5cm 

● Internal surface area of petri dish = πr2 

    = 22/7 × (4.5)2  = 63.64cm2 

● Surface area of strip = 2cm×2cm = 4 cm2  

● 4cm2 contains 10mg 

● 63.64cm2 contains = 70.71grams 

Table 1: Formulation chart for the preparation of 
Orodispersible Film 

Ingredients Formulations (mg) 

F1 F2 F3 F4 

Hyoscine Butylbromide 71 71 71 71 

HPMC E5 200 400 - - 

HPMC E15 - - 200 400 

β-Cyclodextrin 100 100 100 100 

Citric acid 70 70 70 70 

Sodium Saccharine 10 10 10 10 

PVP 400 0.2ml 0.2ml 0.2ml 0.2ml 

Distilled water 20ml 20ml 20ml 20ml 

 

 

Figure 1: Formulation of ODF 

Evaluation of orodispersible films: 

1.  Weight variation:11 

4 individual batches of fast dissolving film of size 2×2 cm2 
were cut and weighed on electronic balance for weight 
variation test. 

2. Film Thickness:12 

Uniformity in the thickness helps in the understanding of 
the drug uniformity in the ODFs and Drug dose. 
Micrometer screw gauge was used to find the thickness of 
the ODF (2cm × 2cm). Thickness was measured at different 
corners and also at the centre of the film. 

3. Determination of pH:13 

The film of 2cm×2cm was taken in a petri dish (or in a 
beaker) and 10 ml of phosphate buffer (pH 6.8) was taken. 

Then the film was dissolved in a beaker and pH was 
determined. 

4. Folding endurance:14 

The films of 2cm×2cm were subjected to multiple folding 
until cracks became visible. Subsequently, a thorough 
examination of the films was conducted to identify any 
cracks. In the event that cracks were detected, the number 
of folds leading to their appearance was recorded, along 
with the corresponding standard deviation. 

5. Drug content:15 

Films were placed in a 100 ml volumetric flask and 
dissolved in phosphate buffer pH 6.8 solutions. The 
contents were stirred with a magnetic stirrer to dissolve 
the films and the volume was completed then filtered 
through Whattman filter paper, to separate out the 
insoluble excipient. The absorbance of the solution was 
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measured at 212 nm against the corresponding blank. In 
the case of HPMC films, distilled water was used to 
dissolve the film and then suitably diluted phosphate 
buffer pH 6.8. The estimations were carried out in 
triplicate. 

6. Disintegration time:16 

Disintegrating time is defined as the time at which film 
breaks when it is brought in contact with water or saliva. 
In this method 2 ml phosphate buffer was placed in a petri 
dish and one film was added on the surface of the 
phosphate buffer and the time is measured until the film 
was dissolved completely. 

7. In vitro Dissolution:17 

The optimized films, which had a known weight and 
dimension of 2 × 2 cm, were immersed in a beaker 

containing 20 ml of phosphate buffer with a pH of 6.8. This 
fluid served as the dissolution medium and was 
maintained at a temperature of 37±0.5°C. To ensure 
uniform mixing, the medium was stirred at a speed of 50 
rpm. 

At regular intervals of 5 seconds, aliquots of 5 ml were 
withdrawn from the beaker and replaced with an equal 
volume of fresh phosphate buffer. The withdrawn samples 
were then filtered, suitably diluted, and subjected to 
analysis using a UV/Visible spectrophotometer (V-630, 
JASCO, Japan) at a wavelength of 212 nm, which 
corresponded to the maximum absorbance of the drug. 

The cumulative percentage of drug release was calculated 
based on the absorbance values obtained and plotted 
against the corresponding time in seconds. 

 

RESULTS AND DISCUSSION 

Table 2 (a): Evaluation of orodispersible film of Hyoscine Butylbromide 

Formulation Code Weight Variation (mg) * Thickness (mm) * Surface pH* 

F1 0.031 ± 0.0103 0.0166 ± 0.0057 6.03 ± 0.69 

F2 0.030 ± 0.007 0.0116 ± 0.0028 6.48 ± 0.50 

F3 0.064 ± 0.0181 0.0133 ± 0.0057 6.33 ± 0.83 

F4 0.044 ± 0.0089 0.02 ± 0.01 6.24 ± 0.19 

                             *Data expressed as mean ± SD, n=3 

Table 2(b): Evaluation of orodispersible film of Hyoscine Butylbromide 

Formulation 

code 

Folding Endurance  

(No. of Folds) * 

Drug content (%) * Disintegration 

Time (in seconds) * 

F1 95 ± 1 71.46 ± 1.73 32 ± 2 

F2 110 ± 2 76.56 ± 3.53 25 ±1 

F3 104.6 ± 1.52 66.58 ± 0.87 28 ± 2 

F4 108.6 ± 2.51 69.60 ± 0.83 29 ± 1 

                      *Data expressed as mean ± SD, n=3 

 
1. Weight variation: 

The weight of prepared films was determined using digital 
balance and an average weight of all films is given in table 
no.2(a). All the films passed the weight variation test as the 
standard deviation of percentage weight variation of 
individual formulations was within pharmacopeial limits of 
7.5%. It was found to be in the range of 0.030 ± 0.007 mg 
to 0.064 ± 0.0181 mg.  

2. Film thickness: 

The thickness of fast-dissolving film depends on the 
concentration of the polymer. The thickness of all fast-
dissolving films was measured with a micrometer screw 
gauge. The thickness of the films F1 to F4 varies from 
0.0116 ± 0.0028 mm to 0.02 ± 0.01 mm with low standard 
deviation values. Formulation F2 showed the lowest 

thickness of 0.0116 ± 0.0028 mm and F4 showed the 
highest thickness of 0.02 ± 0.01 mm.  

3. Surface pH: 

The surface pH of the films F1 to F4 was ranging from 6.03 
± 0.69 to 6.48 ± 0.50 as shown in table No.2(a). The surface 
pH of all the films was uniform and within the range of 5.5 
– 6.5. 

4. Folding Endurance: 

All the films were subjected to folding endurance. The 
formulation F2 showed a folding endurance of 110 ± 2 
folds which is greater than other three formulations. This 
maybe because of higher concentration of the polymer, 
HPMC E5. 
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5. Drug content: 

Drug content of the formulation was found in the range of 
66.58 ± 0.87 to 76.56 ± 3.53 within the required range. F2 
showed highest drug content of 76.56 ± 3.53 in the film. 

6. Disintegration Time: 

All the films are disintegrated rapidly. The formulation F2 
showed the lowest disintegration time of 25 ±1 seconds 
indicating quicker disintegration. 

7. In vitro Dissolution: 

All the films were subjected to in vitro dissolution studies 
and the formulation F2 showed a greater drug release of 
88.7 ± 1.41 within 180 sec which was quicker than that of 
the other 3 formulations. 

 

 

Figure 2: In vitro Dissolution Studies of Hyoscine Butylbromide 

CONCLUSION 

In the present research work orodispersible films of 
Hyoscine butyl bromide were formulated by solvent 
casting method using HPMC E 5 and HPMC E 15 polymer 
combination for abdominal cramping and pain. The 
prepared formulations were evaluated using different 
parameters and they exhibited acceptable physical 
characteristics with good flexibility, thickness and folding 
endurance.  All the formulations quickly disintegrated and 
released the drug. Therefore, orodispersible films can be 
considered potentially suitable for the immediate release 
of drug Hyoscine butyl bromide for reducing abdominal 
cramps and pain. 

Acknowledgements: Authors are extremely grateful to 
Srinivas College of Pharmacy, Mangalore, Karnataka and 
Vision group on Science and Technology, Bangalore for 
providing necessary facilities to carry out research work. 

Source of Support: The author(s) received no financial 
support for the research, authorship, and/or publication of 
this article 

Conflict of Interest: The author(s) declared no potential 
conflicts of interest with respect to the research, 
authorship, and/or publication of this article. 

 

 

REFERENCES  

1. Brenner D M, Lacy B E. Antispasmodics for Chronic 
Abdominal Pain: Analysis of North American Treatment 
Options. Am J Gastroenterol. 2021;116(8):1587-600. 

2. Ramadan H. Hyoscine N-butylbromide inhalation. World J 
Emerg Med. 2023;14(1):81–82. 

3. Garg A, Gupta MM. Mouth Dissolving Tablet: A Review. J 
Drug Deliv Ther. 2013;3(2):207-14. 

4. Gali AK. Fast dissolving dosage forms. Int J Pharm Sci Inv. 
2013;2(11):14-17. 

5. Prakash V, Maan S, Yadav S K, Deepika, Hemlata, Jogpal V. 
Fast disintegrating tablets: Opportunity in drug delivery 
system. J Adv Pharm Technol Res. 2011;2(4):223-35. 

6. Bhyan B, Jangra S, Kaur M, Singh H. Orally Fast Dissolving 
Films: Innovations in Formulation and Technology. Int J 
Pharm Sci Rev Res. 2011;9(2):50-57. 

7. Lynthong B, Bhavyashree T, Kamath K K, Shabaraya A R. 
Orodispersible film: An effective approach for the quick 
drug release. Int J Pharm Sci Rev Res. 2022;75(2):180-85. 

8. Gupta M S, Kumar T P, Gowda D V, Rosenholm J M. 
Orodispersible films: Conception to quality by design. Adv 
Drug Deliv Rev. 2021;178-82. 

9. Priyanka P, Rikisha L, Mayur C, Ujjaval S. Development and 
Optimization of Fast Dissolving Orodispersible film of 
Baclofen using 3 central composite design. Int J Pharm Sci 
Res. 2014;5(2):5539-47. 

http://www.globalresearchonline.net/
http://www.globalresearchonline.net/


Int. J. Pharm. Sci. Rev. Res., ISSN: 0976 – 044X, 84(7) – July 2024; Article No. 14, Pages: 100-104                                  DOI: 10.47583/ijpsrr.2024.v84i07.014 

 

 

International Journal of Pharmaceutical Sciences Review and Research International Journal of Pharmaceutical Sciences Review and Research 
Available online at www.globalresearchonline.net  

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited. 
Available online at www.globalresearchonline.net  

 

104 

10.  Alipour S, Akbari S, Ahmadi F. Development and in vitro 
evaluation of fast dissolving oral films of ondansetron 
hydrochloride.  Trends Pharmacol Sci.2015; 1(1): 25-30. 

11. Bala R, Pawar P, Khanna S, Arora S. Orally Dissolving Strips: 
A New Approach to Oral Drug Delivery System. Int J Pharm 
Investig. 2013; 3(2): 67–76. 

12. Brahmaiah B, Poornima G, Sreekanth N. Preparation and 
evaluation of fast dissolving film of Sumatriptan. Int J Adv 
Biopharm. 2013; 3(2): 118-21. 

13. Agaiah G, Kumara S S. Development and evaluation of fast 
dissolving films by using Propranolol hydrochloride as a 
model drug. Int J Pharma Bio Sci. 2013;3(2):293-98. 

14. Arora L, Chakraborty T. A Review on New Generation 
Orodispersible Films and Its Novel Approaches.  Indo Am. j. 
pharm. sci. 2017;7(1):7464-65. 

15. Nagendrakumar D, Keshavshetti GG, Pratibha M, Swati S, 
Harshanand S. Formulation and evaluation of fast dissolving 
oral films of Metoprolol succinate. Int J Eng Appl Sci. 
2015;6(4):28-38. 

16. Hamza M Y. Development and Evaluation of Orodispersible 
films of Lamotrigine: Hydroxypropyl Β-cyclodextrin 
Inclusion Complex. Asian J. Pharm. Sci. 2017;56:34-35. 

17.  Vineetha K, Shabaraya A R, Bhavyashree T, Celvia F M, 
Deekshitha K. Formulation and evaluation of orodispersible 
films of atropine sulfate for sialorrhea. World J Pharm Sci. 
2021;9(8):151-55. 

 

 

 

For any questions related to this article, please reach us at: globalresearchonline@rediffmail.com  

New manuscripts for publication can be submitted at: submit@globalresearchonline.net and submit_ijpsrr@rediffmail.com   

 

 

http://www.globalresearchonline.net/
http://www.globalresearchonline.net/
mailto:globalresearchonline@rediffmail.com
mailto:submit@globalresearchonline.net
mailto:submit_ijpsrr@rediffmail.com

